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With close to sixty percent of Americans either already diagnosed with a chronic 
illness, or likely to face this issue in their future, finding a long-term solution is a public 
health necessity. Practicing sports regularly has been recommended by associations such 
as the World Health Organization for years, as a preventive measure to keep people 
healthy. CrossFit™ is a sport that was created in 2000, with the purpose to train 
participants in functional movements, often referred to as “functional fitness”, to ensure 
that people are able to remain healthy, and could be a solution to the chronic illness 
problem. This present study investigates the potential health benefits of practicing 
CrossFit at least twice a week, both physically and mentally through the use of a survey, 
administered to members of a Greeley, CO gym, CrossFit Helix. Responses were 
analyzed using correlation analyses, as well as simple percentage calculations. While the 
results showed no significant correlation between the studied factors, they did show that 
the vast majority of participants could be deemed healthy per national guidelines. 
Additionally, most if not all participants did report an improvement in body positivity 
and/or well-being associated with their CrossFit practice. These results would suggest 
that practicing CrossFit could lead to better overall health; however, more research 
targeting a broader audience and investigating more factors is needed to come to a true 
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 The sport of CrossFit™ was created by Greg Glassman and trademarked in 2000. 
It is most commonly defined as “constantly varied, high- intensity, functional 
movement.” (Glassman, 2007, para. 3) and has been growing immensely in the last 5 
years, with over 15,000 official CrossFit affiliates (gyms) in the world (CrossFit.com, 
2020). While there is a real difference between competitive and recreational athletes, for 
the sport of CrossFit specifically the movements and standards do not change whether 
someone is one type of athlete or the other, as these movements are adaptable and 
scalable (Glassman, 2002). Health is defined by the World Health Organization (2006) as 
“a state of complete physical, mental and social well-being and not merely the absence of 
disease or infirmity” (para. 2). Greg Glassman (2002) defines fitness as the opposite of 
sickness, and he says that “sickness, wellness and fitness are three measures of a single 
quality: health” (Figure 2). Following these definitions, one can make the assumption that 
someone very fit, such as a CrossFit athlete who has been training consistently and 
regularly for at least one year ought to be healthy, as defined by these standards. While 
research has been done on the injury rate linked to the practice of CrossFit, and other 
negative side- effects, usually targeting competitive athletes, or members of special 
groups such as the military, little literature can be found regarding recreational CrossFit 
athletes. Moreover, most research topics are predominantly negative, and very few 
investigate the health benefits associated with this sport’s practice. I believe it is 
important to look at both sides of the scale to try and determine whether such intensity 







V. Literature review 
 Gauging someone's health can be complicated, as someone’s physique does not 
always give a true statement as to how nutritious their diet is, or how healthy their 
lifestyle is. However, over the years certain biomarkers have been found to be good 
indicators regarding this issue. Blood pressure for example is one of the easiest indicators 
as to someone’s overall health. In 2017, the American College of Cardiology established 
new guidelines regarding blood pressure ranges and defined a healthy one as being below 
120/80 mmHg, with stage 1 hypertension, a pathological blood pressure, above 130 
systolic or 80 diastolic. In addition, other physiological markers have proven to show an 
accurate depiction of someone’s nutrition, hydration, muscle status, endurance, 
inflammation and possible injury risks (Lee et al., 2017). Some of these markers include 
resting heart rate, blood pressure, triglyceride levels, creatine kinase, or blood glucose. In 
their review, Lee et al. mention that using a single biomarker is not enough to thoroughly 
investigate an athlete’s health, but a more “comprehensive, integrative, and dynamic 
approach” should be used, as well as determining a schedule of testing time points, to 
obtain more exhaustive results (p. 2922). Hence using a combination of biological 
markers is a good and unbiased way to assess someone’s health, and, when used 
properly, can be a good indicator of an athlete’s health. In addition to these, the presence 
or absence of certain chronic illnesses can be a good assessment of someone’s health, as 
the World Health Organization (2006) use such criteria to define the concept of health. 
The present research compares certain of these biomarkers, such as resting heart rate and 
blood pressure, to accepted values considered “normal” or healthy, to determine whether 





 While biomarkers are good way to assess someone’s biology, they do not give 
information on fitness and health indicators such as endurance. Aerobic capacity refers to 
someone’s ability to take in, transport, and utilize oxygen, and is a good way to assess 
their cardiovascular endurance and capacity. 𝑉𝑂2  max is the “highest rate of oxygen 
consumption attainable during maximal exercise” (Shete et al. 2014, p. 1), measured in 
milliliters of oxygen per minute, and is therefore a good indicator of a person’s aerobic 
capacity, and their ability to use oxygen to drive their metabolic processes and ultimately 
create energy. In their study, Ranković et al. (2010) concluded that there was a significant 
difference in the 𝑉𝑂2 max values between recreative football players and non- athletes, 
with the former group having a mean 𝑉𝑂2 max in L/min of over 1 L more than the latter. 
Similar results can be found when looking at the effects of CrossFit training, as is shown 
in the study conducted by Barfield and Anderson in 2014. They recruited students and 
divided them in two groups, one that would follow CrossFit training and the other that 
would do traditional resistance training. They observed an improved aerobic fitness of 
6% for the CrossFit group, on top of a 22% upper body muscular endurance increase, in 
only 24 to 28 training sessions, with a frequency of twice per week. Increasing 
participants’ lung and cardiovascular capacities is one of the benefits of CrossFit, at least 
when performed regularly.  
 Another health benefit of CrossFit can be seen at the hormonal level. The 
hormone cortisol is a hormone that impacts many different organ systems, such as 
respiratory, cardiovascular, and nervous, and plays a role in blood glucose levels, blood 
pressure as well as inflammatory responses (Thau & Sharma, 2019). But mostly, cortisol 





stimulus, which elevates blood pressure, heart rate, blood glucose and decreases non-
essential functions such as digestion and the reproductive system. Under normal 
circumstances, once the threat has passed, hormone levels go back down, and all systems 
go back to normal. However, in some circumstances this stress response can stay turned 
on and cause high levels of cortisol, which in turn can be very detrimental. High levels of 
cortisol, associated with chronic stress, have been linked to inflammation, and thus 
certain pathologies such as diabetes and cancer, as well as depression, anxiety disorders, 
and cardiovascular dysfunction (Mariotti, 2015). In their 2019 study, Ponderoso et al. 
found that after 6 months of CrossFit training, both women and men participants showed 
decreased levels of cortisol. Men went from an average of 15.6 pg/mL to 12.6 pg/mL, 
and women from 22.6 pg/mL to 18.3 pg/mL. They also showed that while those 6 months 
of CrossFit training did not seem to affect CD4 levels, CD8 levels did significantly 
increase for both genders. CD4 and CD8 are common white blood cell markers, showing 
an increased immune response. Decreasing levels of Cortisol, while positively affecting 
immune responses can help prevent infections, and chronic illnesses such as diabetes and 
cancer, all positive side effects linked to practicing CrossFit.  
 Chronic illnesses are defined by the CDC as conditions lasting at least one year 
and requiring regular medical follow-up or limiting daily activities or both. There are 
seven broad categories of chronic diseases: heart disease, cancer, chronic lung disease, 
strokes, Alzheimer’s, diabetes and chronic kidney diseases, many of which are known to 
be related to a lack of physical activity, among other risk factors. According to the 
National Center for Chronic Disease Prevention and Health Promotion, six in ten adults 





making these the leading cause of death and disability in this country. This is a rising 
public health matter, as the rate of most of these ailments keeps increasing (Raghupathi, 
and Raghupathi, 2018). While most of these diseases are due to multiple factors, one 
major risk factor is the lack of physical activity, with only one in four adults in the US 
getting the recommended guidelines (National Center for Chronic Disease Prevention and 
Health Promotion, 2021), which recommend getting at least 2.5 hours per week of 
moderate aerobic activity, or at least 1h15 of vigorous aerobic activity or a combination 
(American Heart Association, 2018). With CrossFit having been invented with the 
purpose of training people in functional fitness, and with the aim of fighting chronic 
illnesses (CrossFit.com, 2016) it seems to be a near perfect solution to this public health 
problem, at least physically.  
 Physiology is not the only factor determining someone’s overall health. 
Psychology also plays an important role, in areas such as self-esteem, feeling of purpose, 
or overall mental health. Body image and self-esteem have been an increasing issue for 
teenage girls as well as adult women, with approximately 50% of U.S. girls and 
undergraduate women reporting that they do not like how they look, this is an issue that 
reaches across multiple body sizes and races (Grabe, Ward and Hyde, 2008). Body image 
is constructed by three factors: the media, our family, and our peers, with that first part 
being arguably the most significant influence. In their 1999 study, Spitzer et al. looked at 
the change in body sizes from the 1950s to the 1980s in Canadian and American men and 
women, between the ages of 18 and 24, and compared them to individuals in the media. 
They focused on women found in the Playboy centerfolds and winners of the Miss 





that “Almost all of the Playboy centerfolds are underweighted according to Canadian 
guidelines and approximately a third meet the World Health Organization’s BMI 
criterion for anorexia nervosa” (p.559) and “Seventeen percent of the pageant winners 
meet the World Health Organization BMI criterion for anorexia nervosa” (p. 559). They 
concluded that the biggest gap between the population’s average body size and the one 
pictured in the media was greatest for women, and that such discrepancy was most likely 
at fault for the increasing body dissatisfaction experienced by women. This study is only 
one example of how the media shapes the way people, and more specifically women, see 
themselves and sets criteria for what is “acceptable”, in this case body types. With over 
28 millions of Americans who will, at one point in their life, struggle with an eating 
disorder, according to the National Association of Anorexia Nervosa and Associated 
Disorders, it is of the utmost importance to try as a society to promote body acceptance. 
In her thesis, Dimuzio (2019), explains that while it still promotes a certain body type, 
CrossFit and its community encourage a healthier lifestyle and a healthier body image.  
One woman interviewed for Dimuzio’s thesis (2019) shares: “I gained a lot of 
confidence; I broke barriers in my mind that I didn’t think I could and there is something 
about achieving small goals each day that makes you build that character and confidence” 
(p.44). Renown female CrossFit athletes also play a role in fostering acceptance, 
inclusion, and mutual support rather than tearing each other down and critiquing each 
other’s bodies. As professional CrossFit athlete Katrin Davidsdottir, among many others, 
puts it: “Our bodies come in ALL different shapes & sizes. And the beauty of it all is that 
there is no right or wrong one.” (February 11, 2020), and: “We are BETTER 





when it is hard we are here to support one another.” (March 2, 2020). These are only 
examples of the many body-positive messages set forth by women in the sport of 
CrossFit, fostering an accepting environment. Such an impact is even more powerful as it 
often comes from professional athletes, broadcasted on their social media, for younger 
individuals to see and grow up learning that beauty or health are not associated to one 
single body type but can look very different for different people. Women in CrossFit, 
whether at the highest elite level or friends within a local gym, have a higher self-esteem 
and better relationship to their bodies than they might have without this sport. We are 
encouraged to support one another and lift each other up, contrary to what the world is 
trying to convey.  
 Practicing sports has mental health benefits such as decreasing certain disorders 
including anxiety, depression and other somatic symptoms. Bostani and Saiiari found in 
the study they conducted in 2011 that athletes were more likely to have superior 
emotional intelligence, in areas such as stress tolerance and social responsibility. They 
compared 100 non athlete students to 100 athlete students, in no specific sport, and found 
that happiness, impulse control and self-regard were also higher in the latter group. 
Overall, athletes scored better in most components tested than non-athletes, 
demonstrating a real positive effect of physical exercise. Seeing as no specific sport was 
selected for this study, it is safe to imagine that conducting a similar study targeting 
CrossFit participant would likely yield similar results.   
 One of the most reported, and most enjoyed, benefits of practicing CrossFit, is the 
tight and supportive community that keeps on growing within this sport. CrossFit was 





year-old man or a 24-year-old woman, by scaling down the movements and/or the 
repetitions (Glassman, 2007). This fosters a togetherness, a sense that everyone does the 
same thing at the same time, where everyone encourages each other to push themselves a 
little harder and congratulate each other with high fives and fist bumps at the end of a 
workout. In their 2018 study, Whiteman-Sandland et al. compared the sense of 
community of 50 CrossFit gyms members to 50 traditional gyms members and found that 
athletes training in CrossFit gyms report a tighter sense of community and togetherness 
than members of regular gyms. That sense of community was accompanied with a higher 
level of social capital and sense of belongingness. Another powerful example of this 
sense of community is the charity United in Movement, recently put together by the 
company Loud & Live to unite the CrossFit community, and anyone interested in 
moving together, to fight against COVID-19. As of April 18th, 2020, through putting 
together a 7-day, 7 workout online competition, and with the help of over 100 supporting 
partners, the initiative had raised over $230,000 to support the CrossFit Foundation, the 
Red Cross and Action Against Hunger. This is just one of many examples of how 
CrossFit brings people together, primarily because of a shared interest in the sport but 
also because of shared values of charity and altruism.  
 With the practice of any sport, and not only CrossFit, comes certain risks such as 
increased injury rates, compared to people who do not participate in any physical 
exercise. One of the most common misconception regarding CrossFit is how brutal and 
potentially harmful its practice is. However, the risk of injury related to CrossFit training 
is not higher than the risk that comes with playing other sports such as Olympic 





different studies which compared rates of injury from CrossFit with other sports and 
found that the former was comparable to or lower than the latter. Feito et al. (2018) 
analyzed the incidence of injuries related to CrossFit training over a period of 4 years, 
across 3049 participants. They found that injuries were most common for beginners and 
those who participated less than 3 times a week, with a rate of about 0.74 injuries per 
1000 hours, compared to 0.24 injuries per 1000 hours for more engaged participants. The 
authors mention that their results are appropriate, considering the skills needed to 
complete most of CrossFit exercises take some time to develop. The high intensity 
training also takes time to get accustomed to, and the more someone participates, the 
faster they develop the necessary skills, and the more used their body becomes to the 
intensity. Contrary to the belief that CrossFit is physically damaging, injuries are not 
more common than in other sports, and high injury rates cannot be considered a health 
risk of its practice.  
 
Conclusion 
 The frequency of chronic illnesses has been rising for the past decade, becoming a 
true public health problem, which over half of Americans either already face or likely 
will in the future (SOURCE). Many agencies such as the World Health Organization 
recommend regular exercise as way to remain healthy and fight age-related diseases. 
CrossFit is a sport that was originally developed as “functional fitness”, to help people 
remain functional, walking, able to lift objects, for as long as possible. Practicing 
CrossFit has shown to offer significant physiological health benefits such as improved 
cardiovascular capacities, an increased immune function, and a decreased stress response, 





to these physiological benefits, CrossFit was found to provide a very strong sense of 
community and belongingness and was shown to better women’s relationship to their 
bodies and self-esteem. CrossFit has also been shown to have similar injury risks to other 
sports, presenting no obvious harmful potential, contrary to popular belief. This study 
will determine whether regularly practicing CrossFit is correlated to having a healthy 
body image and overall well-being, and if practicing this sport at least twice a week keeps 
people healthy, according to national health standards. The following hypotheses will be 
investigated: practicing CrossFit leads to healthy physiological markers, such as low 
resting heart rates and low blood pressure, and results in high scores for both body 
positivity and well-being scales. 
 
VI. Methods 
A survey was used to investigate the aforementioned hypotheses, distributed through 
the platform Qualtrics. The questionnaire (Appendix A) included 39 questions, about half 
of which pertained to physical health, asking about age, presence of illnesses, medication 
taken, blood pressure and other pertinent questions, and half of which pertained to mental 
health, including two questionnaires (Appendices C and D) 
Participants were all members from the local gym CrossFit Helix in Greeley, CO, and 
were recruited via email and as well as through an announcement on the platform Wodify 
used by members to reserve their workouts. The criteria used to determine participation 
eligibility were age (participants had to be 18 years or older), how long athletes had been 
practicing CrossFit for (a minimum of one year of experience was required) and how 





week). Informed consent (Appendix B) was obtained at the very beginning of the 
questionnaire, explaining the purpose of this study and what participation entailed. 
Participants were asked to either select “I consent”, which directed them to the first 
question, or “I do not consent”, which automatically directed them to the end of the 
survey. No compensation was offered for participating in this study, and participation 
was entirely voluntary. 
 
A- Correlation analyses  
Excel was used to run statistical analyses (table 2) to determine correlations 
between the following variables: 
- Resting heart rate (RHR) and gender, age, or CrossFit experience  
- Blood pressure (BP) and gender, age, or CrossFit experience 
- Well-being and gender, age, or CrossFit experience 
- BI-AAQ-5 score, or body positivity, and gender, age, or CrossFit experience 
- Cholesterol levels and gender, age, or CrossFit experience 
 
Regarding CrossFit experience, three values were assessed. CFY refers to how long 
the participant had been doing CrossFit for, in years. CFF refers to the frequency of 
attendance, in times per week. Comp CF corresponds to an overall experience metric, 
which took both frequency and years of experience into account, to determine whether 
one of those two mentioned had more influence on health values. As reference, a 
correlation coefficient close to 0 indicates no significant correlation, one close to 1 





order to determine whether each Pearson correlation coefficient r was significant p-values 
were calculated with a significance level of 0.05 (Table 2) 
 
B- BI-AAQ-5 (Appendix C) 
The Body Image-Acceptance and Action Questionnaire 5 (Basarkod et al, 2018), 
corresponds to a shortened version of the original BI-AAQ, developed by Sandoz et al. in 
2013. This questionnaire is composed of five questions, scored from 1 (never true) to 7 
(always true), and is reverse coded, with higher scores reflecting higher body-positivity. 
Originally designed to determine body image flexibility, the shortened, five item version 
has been shown to perform comparatively to its original version. 
 
C- WHO-5 Well-being Index (Appendix D) 
This scale was developed by the World Health Organization in 1998, and adapted 
from the WHO-28 questionnaire, both of which can be used by professionals to help in 
diagnosing depression. The WHO-5 is composed of five questions, rated from 0 (at no 
time) to 5 (all the time) with higher total scores representing higher levels of well-being. 
The authors of this scale recommend using an additional screening tool, the Major 
Depression Inventory (ICD-10) if participants score lower than a 13 out of 25, as such a 
score would indicate poor wellbeing (WHO, 1998). 
 
VII. Results 
Thirty-four total responses were received, 4 of which did not meet the requirements 





A- General characteristics 
             Table 1 – Descriptive characteristics 
  Total sample 










CrossFit experience (years) 
 
5.1 (2.8) 
Attendance (times per week)  
 




Systolic blood pressure 
(mmHg, % of participants) 
 
  
       Below 120 
 
58.6% 
       120-129 (%) 
 
34.4% 






Taking daily medication (%) 
 
  
       Yes 
 
70% 
       No 
 
30% 
Starting CrossFit brough an 
increased awareness in the 
participant's importance of 
having a balanced diet (%) 
 
  
      Yes  
 
90% 
      No  
 
10% 
Starting CrossFit led to a 




      Yes 
 
90% 
      No 
 
10% 
Well-being (mean %) 
 
71.9 (10) 
BIAAQ (mean %)   77.7 (16.6) 
          Values are mean  SD unless indicated otherwise 

























































































































































































































































































































































































































































Resting heart rate – According to the American Heart Association (2021) a 
healthy resting heart rate range should be situated between 60 and 100 beats per minute, 
with the idea that “lower is better”.  All but one participant reported having a resting 
heart rate inferior to 100 beats per minute. 
 
Blood pressure – According to the American College of Cardiology (2017), a 
healthy blood pressure should be lower than 120/80 mmHg. Different thresholds were 
established in 2017 to determine potential risks of hypertension, with blood pressures 
between 120-129/80 mmHg or less being at risk for hypertension (defined as 
prehypertension), and values between 130-139/80-89 mmHg qualifying as hypertension. 
For the correlation analyses, a numerical value was given to each of the three categories 
of blood pressures. A value of 1 corresponded to a blood pressure considered healthy, 2 
for a risk of hypertension, and 3 for hypertension. The two participants having reported 
being diagnosed with high blood pressure were also taken into account for these analyses.  
 
Presence of illnesses – The WHO (2005) defines health as the “absence of 
disease”, diseases such as chronic illnesses being an important factor in determining 
someone’s health. Participants were asked to indicate whether they had ever been 
diagnosed with diabetes, high blood pressure and/or an eating disorder (table 3). While 
the first two are major contributors to the chronic illness toll in the U.S., the latter aimed 
to bridge the physiological and psychological parts of this study. Most participants who 
indicated having been diagnosed did not mention whether said diagnosis came before or 





Table 3: Percentages of participants reporting having been diagnosed with one or more 
of the following three chronic illnesses 
 





















* Of the two people having declared having been diagnosed with diabetes, one indicated 
an improvement of their condition since starting CrossFit, the other’s diagnosis appeared 
too recent to determine any change. The one person having declared having been 
diagnosed with an eating disorder also indicated an improvement since starting CrossFit. 
 
B- Psychological aspects  
 
 Well-being – Participants’ scores for the WHO-5 well-being scale were used for 
the following analyses. The results, out of a possible maximum score of 25, were 
converted to percentages for easier calculations. All but one participant had scores above 
13, a score below which it is advised to administer a depression assessment. The mean 
percentage was a 71.9% (table1), indicating an overall high well-being across most 
participants. Additionally, all participants reported that participating in CrossFit helped 
reduce their symptoms of daily stress and/or anxiety, two factors known to decrease well-
being. 
 
 Body positivity – Participants’ scores for the BIAAQ-5 questionnaire were used 





converted to percentages to make calculations easier. While there are no minimum scores 
indicating an unhealthy body image as there was one for the WHO-5, the higher the 
score, the more body positive the subject is. The mean score for this study’s participants 
was a 77.7% (table 1), indicating an overall highly positive body image across most 
participants. 
 
In addition to the questionnaire, participants were asked whether starting CrossFit had 
changed their perception of what a healthy body looks like, 90% responded yes. In 
addition, participants were asked to describe how their perception had changed, the 
following responses were obtained, showing a healthier body image perception in some 
of the participants: 
-  “Understanding that not all body types are the same and that healthy doesn’t have 
a specific look” 
-  “I no longer look at skinny people as "healthy." I look at those who are strong 
and athletic as "healthy" and fit. Being the lightest weight I can be is not a goal 
anymore, but rather the way I feel, and how my body performs in the gym is the 
overarching goal.”  
- “Strong is a much healthier look than skinny. I used to focus on trying to be 
skinny (prior to CrossFit) but now I’m proud of my muscles.” 









The only significant correlations observed was among CrossFit experiences, 
CFF/CFY and Comp CF, which all take into account the same values, therefore making 
correlation obvious. However, body-positivity (BIAAQ score) and cholesterol levels 
were determined to be significantly negatively correlated, indicating that lower 
cholesterol levels come with a higher body positivity. High levels of cholesterol are 
often, disregarding underlying family history and/or other pathologies, related to obesity 
(Yu, Zhao & Hu, 2010). People in western societies, and women in particular, are 
constantly reminded of what their bodies should look like, telling them they should be 
thin, not too muscular, without loose skin, according to arbitrary pre-established 
standards. Therefore, it would seem intuitive that higher cholesterol levels, often 
correlated with higher BMIs, would themselves be correlated with lower body positivity. 
However, it is important to mention that only 10 participants reported their cholesterol 
levels, making this a very small sample that likely would not be representative of the 
overall population. Additionally, it is important to remember that correlation does not 
imply causation, and therefore no true conclusion can be drawn from this data.  
The vast majority of this study’s participants can be deemed as healthy, according to 
the standards set forth by organizations such as the American Heart Association, or the 
definition of health being the absence of disease, from the World Health Organization, 
with over 90% of participants reporting an absence of chronic illnesses. Values for 
resting heart rates and blood pressure were also within values considered healthy for the 





same overall conclusion can be drawn as for the physiological side, namely that while no 
significant correlations were established, the majority of participants appeared healthy.  
The absence of correlation between age and both well-being and body positivity 
indicates in and of itself a significant conclusion. Those two psychological concepts are 
known to decrease with age (Larson, 1978), especially when considering questions from 
the WHO-5 questionnaire such as “I woke up feeling active and vigorous” or “my life is 
filled with things that interest me”, statements that are often false for older people. This 
study’s participants’ mean age was 40.2 years, indicating that over half of the sample was 
older than 40. The mean well-being score was 71.9% and BIAAQ score was 77.7%, 
indicating that the vast majority of those 40 and older had well above-average scores for 
these two metrics. Again, no causation can be implied from the fact that these older 
CrossFit participants did not have lower scores than younger ones, but this lack of 
correlation could indicate that CrossFit has a positive impact on well-being and body 
positivity in older generations. Practicing sports has been shown to improve those two 
concepts in older American citizens (Larson, 1978), and because CrossFit was invented 
with the goal to keep people healthy and functional longer, this specific sport could 
potentially be more effective than others at increasing both well-being and body 
positivity.  
Being able to establish a cause-and-effect relationship regarding a concept as broad as 
health can be complicated, as numerous factors can play a part in determining someone’s 
health. It is possible that all of these participants happen to live a healthy lifestyle 
regardless of their common CrossFit participation, and were all drawn to that sport and 





location of this study might have biased the results, as Colorado is known to attract active 
people, because of its potential for outdoor physical activities. Studying such a small 
sample also inevitably leads to bias, in addition to having to rely on people self-reporting, 
which increases the potential for errors, misunderstandings, and ultimately can skew 
results one way or another. In order to truly investigate the potential effects of CrossFit 
on overall health, many more participants, from a much more diverse background, 
sampled across multiple countries would need to be recruited. A more thorough study 
would also be needed to assess physical health, such as taking all of the participants’ 
blood pressures, heart rates, cholesterol levels, and other markers as part of the study. 
Finally, CrossFit participants would need to be compared to non-athletes, or athletes 
practicing another sport, or both, to determine whether this functional fitness regimen 
truly is superior to other more well-known sports.  
 
IX. Conclusion 
The results of this study showed that the vast majority of participants were healthy, 
both physically and mentally; however, their CrossFit participation could not be 
correlated with the investigated health metrics, other than cholesterol levels. However, 
the absence of correlation between age and well-being, as well as age and body positivity 
could indicate a positive effect of CrossFit on those two concepts in older generations. 
While correlation, or the absence of it, does not necessarily mean causation, practicing 
sports has shown to improve mental health, and CrossFit could be a good solution to the 





The factors considered in this study are very broad, and multi-faceted, for which a 
single answer or conclusion cannot easily be reached. The concept of health is a complex 
one, that cannot be determined solely based on one statistic such as resting heart rate and 

























Appendix A – Survey 
Q1 What is your gender? 
o Male (1)  
o Female (2)  
 
Q2 How old are you? 
________________________________________________________________ 
 
Q3 How long have you been doing CrossFit for? 
________________________________________________________________ 
 
Q4 How many times per week, on average, do you attend a class at the gym? 
________________________________________________________________ 
 
Q6 Do you smoke? 
o Yes  
o No  
 
Q7 Do you use drugs? 
o Yes  
o No   
 
Q8 Do you consume alcohol?  
o Yes  






Q11 Would you say that doing CrossFit has made you more aware of the importance of 
having a balanced diet? 
o Yes  
o No  
 
Q14 Do you notice a difference in your performance when you eat poorly (junk food, 
cheat meals/days)? 
o Yes  
o No  
 
Q15 Do you practice any other sports or physical activities outside of CrossFit? 
o Yes  
o No  
 
Q9 What is your average resting heart rate? 
________________________________________________________________ 
 
Q16 What were your last cholesterol levels? 
________________________________________________________________ 
 
Q43 When you routinely visit your doctor's office, in which of those ranges is your 
average blood pressure normally situated? 
o Lower than 120/80 
o 120-129/ less or equal to 80  
o  130-139/80-89  







Q10 Do you have diabetes (type 1 or 2)? 
o Yes   
o No  
Display This Question: 
If Do you have diabetes (type 1 or 2)? = Yes 
 
Q12 How has your diabetes evolved since starting CrossFit? 
________________________________________________________________ 
Q13 Do you take any medications (besides birth control)? 
o Yes   
o No  
Display This Question: 
If Do you take any medications (besides birth control)? = Yes 
 




Q18 Have you ever been diagnosed with high blood pressure? 
o Yes   
o No   
o Not sure  
Display This Question: 
If Have you ever been diagnosed with high blood pressure? = Yes 
 








Q20 Have you ever been diagnosed with an eating disorder? 
o Yes  
o No  
Display This Question: 
If Have you ever been diagnosed with an eating disorder? = Yes 
 
Q21 How has your eating disorder evolved since starting CrossFit? 
________________________________________________________________ 
 
Q22 Would you say that showing up to your daily workout helps reduce symptoms of 
stress and/or anxiety in your life? 
o Definitely yes   
o Probably yes   
o Maybe   
o Probably not   
o Definitely not   
 
Q23 Do you feel more anxious, irritable and/or stressed on days where you cannot make 
it to the gym? 
o Definitely yes  
o Probably yes 
o Maybe  
o Probably not  







Q24 Would you say that your self-esteem has improved since starting CrossFit? 
o Definitely yes 
o Probably yes 
o Maybe  
o Probably not  
o Definitely not  
 
Q25 Would you say that your own perception of what a healthy body looks like has 
changed since starting CrossFit? 
o Yes  
o No  
Display This Question: 
If Would you say that your own perception of what a healthy body looks like has changed since 
starti... = Yes 
 




Q27 Would you say that you like your body more today than you did before starting 
CrossFit? 
o Definitely yes 
o Probably yes 
o Maybe  
o Probably not  







Appendix B – Informed consent form 
   Title of Research Study: Exploring the health aspect of CrossFit: are regular participants healthier than 
the average American? 
 
    Researcher(s): Claire Rozada, School of Natural & Health Sciences 
 Phone Number: (469) 512-2783   email: roza8859@bears.unco.edu  
 Research Advisor: Dr. David Hydock, School of Sport and Exercise Sciences 
 Phone Number: (970) 351-3053   email: david.hydock@unco.edu 
 
    Procedures: If you have been practicing CrossFit regularly for at least one year, I would like to ask you 
to participate in a research study. If you participate in this study, you will be asked to complete this 
survey, which will take about 5-10 minutes to complete. You will not be asked to indicate your name, 
phone number, or email address on this survey, and your responses will be kept anonymous and 
confidential. Since this is an online survey, your responses will be saved through Qualtrics and stored 
anonymously on their platform. Please do not mention anything in addition to your responses that 
would make this survey traceable to you specifically, as to maintain your anonymity. If you do not know 
the answer to a question, you can skip it. Please respond to as many questions as possible, as honestly 
as possible. Please do not complete this survey more than once, as it would tamper with the results.  
 
    Questions: If you have any questions about this research project, feel free to contact Claire Rozada at 
roza8559@bears.unco.edu. If you have any concerns about your selection or treatment as a research 
participant, please contact Nicole Morse, Research Compliance Manager, University of Northern 
Colorado at nicole.morse@unco.edu or 970-351-1910. 
 
    Voluntary Participation: Please understand that your participation is voluntary. You may decide not 
to participate in this study and if you begin participation you may still decide to stop and withdraw at 
any time. Your decision will be respected. 
Please take all the time you need to read through this document and decide whether you would like to 
participate in this research study.  If you decide to participate, your completion of the research 
procedures indicates your consent.    
 
Thank you for agreeing to participate in this research. Before you begin, please note that the data you 
provide may be collected and used by Qualtrics as per its privacy agreement. Additionally, this research 
is for residents of the United States over the age of 18; if you are not a resident of the United States 
and/or under the age of 18, please do not complete this survey. 
o I consent (1)  



























Principal Investigator: Claire Rozada
Committee Action: IRB EXEMPT DETERMINATION – New Protocol
Action Date: 01/20/2021
Protocol Number: 2012017494
Protocol Title: The health aspects of CrossFit: Correlation analysis in everyday participants
Expiration Date:
The University of Northern Colorado Institutional Review Board has reviewed your protocol and
determined your project to be exempt under 45 CFR 46.104(d)(702) for research involving
Category 2 (2018): EDUCATIONAL TESTS, SURVEYS, INTERVIEWS, OR OBSERVATIONS OF
PUBLIC BEHAVIOR. Research that only includes interactions involving educational tests (cognitive,
diagnostic, aptitude, achievement), survey procedures, interview procedures, or observation of public
behavior (including visual or auditory recording) if at least one of the following criteria is met: (i) The
information obtained is recorded by the investigator in such a manner that the identity of the human
subjects cannot readily be ascertained, directly or through identifiers linked to the subjects; (ii) Any
disclosure of the human subjects' responses outside the research would not reasonably place the
subjects at risk of criminal or civil liability or be damaging to the subjects' financial standing, employability,
educational advancement, or reputation; or (iii) The information obtained is recorded by the investigator
in such a manner that the identity of the human subjects can readily be ascertained, directly or through
identifiers linked to the subjects, and an IRB conducts a limited IRB review to make the determination
required by 45 CFR 46.111(a)(7).
You may begin conducting your research as outlined in your protocol. Your study does not require further
review from the IRB, unless changes need to be made to your approved protocol.
As the Principal Investigator (PI), you are still responsible for contacting the UNC IRB office if and
when:
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Ranković G. Et al. (2010). Aerobic Capacity as an Indicator in Different Kinds of Sports. 
Bosnian Journal of Basic Medical Sciences 10(1), 44-48. 
https://doi.org/10.17305/bjbms.2010.2734  
 
Sandoz, E.K., Merwin, R.M., Kellum, K.K. (2013). Assessment of body image 
flexibility: The Body Image-Acceptance and Action Questionnaire. Journal of 
Contextual Behavioral Science. 2, 39-48. doi: 10.1016/j.jcbs.2013.03.002.  
 
Shete A. N., Bute S. S., Deshmukh P.R. (2014). A Study of VO2 Max and Body Fat 
Percentage in Female Athletes. Journal of Clinical and Diagnostics Research 
8(12), BC01-BC03. doi: 10.7860/JCDR/2014/10896.5329  
 
Spitzer B., Henderson K., & Zivian M. (199). Gender differences in populations versus 
media body sizes: A comparison over four decades. Sex Roles 40(718): 545-565. 
https://doi-org.unco.idm.oclc.org/10.1023/A:1018836029738  
 
Thau, L. & Sharma S.. Physiology, Cortisol. (Updated Feb 15 2019). In: StatPearls 
[Internet]. Treasure Island (FL): StatPearls Publishing. Accessed April 4 2020. 
https://www.ncbi.nlm.nih.gov/books/NBK538239/  
 
United in Movement Charities inc. (n.d.) Forward, together. Retrieved April 20 2020. 
https://unitedinmovement.org  
 
Whiteman-Sandland, J., Hawkins J., Clayton D. (2018) The role of social capital and 
community belongingness for exercise adherence: An exploratory study of the 
CrossFit gym model. Journal of Health Psychology 23 (12) , pp. 1545-1556. 
http://dx.doi.org/10.1177/1359105316664132  
 
World Health Organization (2006). Constitution of the World Health Organization. 
https://www.who.int/governance/eb/who_constitution_en.pdf  
 
World Health Organization (1998). Wellbeing Measures in Primary Healthcare/Depcare 







Yu, B.L., Zhao, S.P. & Hu, J.R. (2010). Cholesterol imbalance in adipocytes: A possible 
mechanism of adipocytes dysfunction in obesity. Obesity Reviews 11:560-
567.  https://doi-org.unco.idm.oclc.org/10.1111/j.1467-789X.2009.00699.x  
 
 
